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(54) METHOD FOR REDUCING FLOWING FRICTIONAL RESISTANCE 

(57)Abstract: 

PURPOSE: To reduce flowing frictional resistance by arranging microscopic cirrus bodies distributive^ on 
an object surface. 

CONSTITUTION: A single fiber type, a water grass like string type formed by cutting a thin film and so on 
are effective for a microscopic cirrus shape. Natural fibers and so on such as metal fiber, metal foil, silk or 
cotton are used as a construction material for a microscopic cirrus. Microscopic cirrus bodies are arranged 
dispersedly so as to cover an object surface in approximately uniform density. The microscopic cirrus 
bodies are installed in such as way that they can run along the object surface according to a flow and any 
part required to be reduced in the flowing frictional resistance of the object surface can be covered with 
them. A direct implantation method into the object surface and a method to cover the object surface with a 
means such as adhesion to an object after a surface material is manufactured beforehand, are used as an 
installation processing to the object surface. 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the 
approach of reducing fluid-friction resistance. Fluid- 
friction resistance is a factor which determines power 
energy required in order to maintain the relative 
movement between a fluid and a movement body front 
face. Therefore, if the suitable method of reducing fluid- 
friction resistance of the front face of the body which 
carries out locomotive movement of the inside of a fluid 
is developed, and such an approach is applied to hull 
front faces, such as a vessel , and it becomes possible to 
reduce power required for promotion and constructs on 
the front face of the aerofoil of a screw, loss energy can 
be reduced, namely, energy saving can be realized. 
Similarly, if it applies to an aerofoil, a fuselage, a 
projection part, etc. of the aircraft, the same effectiveness 
will be acquired in order that resistance may decrease. 
[0002] Moreover, if it applies to the duct to which fluids, 
such as air, water, a steam, gas, and petroleum, are 
conveyed, it will be useful also to reducing the noise 
generated in order to be able to reduce the power which a 
pump and a blower take, to improve the effectiveness of 
fluid devices, such as a pump and a blower, and to 
smooth a flow. Moreover, if it applies to front faces, such 
as a building, the force in which a fluid acts is reduced, 
and in order for the strength of the eddy excited further to 
also decrease, a shake, a whizzing sound, locally strong 
wind blowing along a street of very tall buildings, etc. 
can also be reduced. Beat prevention can be carried out if 
it applies to an electric wire etc. Record will be able to be 
broken if resistance of the air of skiing, a skate, land, etc. 
applies to uniforms, such as a sport related to victory or 
defeat, and a sport which competes for a high speed 
underwater [, such as swimming, ], further again. 
[0003] Therefore, the friction loss reduction technique is 
actively studied aiming at energy saving and 
improvement in the speed of a vessel , the aircraft, etc. 
However, the present condition is still that development 
utilization of the effective technique is not carried out 
deterministically. Thus, this invention relates to the 
approach of reducing fluid-friction resistance of a place 
widely applicable to the field which deals with a fluid. 
[0004] 

[Description of the Prior Art] It was thought that 
frictional resistance of a fluid could not be reduced 
conventionally. However, the technique (yarn-like matter 
addition method) to which the phenomenon (the Tom 
effectiveness) which flow frictional resistance reduces 



was applied when the detailed yarn-like matter (a high 
polymer or short fibrous material) was mixed into the 
fluid Detailed groove structure (called micro Libretto) of 
a large number which began to be studied about 20 years 
before, and aligned on the front face in the flow direction 
is constructed (the sheet which mechanical-processed or 
carried out die pressing and which was operated 
orthopedically is pasted up). The approach (detailed 
groove array method) of reducing flow frictional 
resistance is beginning to inquire about ten years before. 
Furthermore, generating of turbulence of flow is 
controlled as effectiveness which covers a front face with 
the flexible film, and the technique (elastic membrane 
method) of holding flow frictional resistance small is 
studied by maintaining a laminar-flow condition. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the 
macromolecule and fiber whose yarn-like matter addition 
method is an active principle need to be mixed into the 
fluid above fixed concentration, by vessel, the method of 
pouring in a high concentration solution from a hull front 
face is devised. However, since an active principle is 
diffused in flow, it has the trouble that it must pour in 
continuously. There is a trouble of consuming a lot of 
active principles as the result, and there is also a trouble 
of causing a public nuisance and contamination, further. 
[0006] A detailed groove array method must construct 
the detailed slot of the dimension and the configuration (a 
flute width, spacing, height configuration) of having been 
suitable for the service condition (a body dimension, the 
rate of flow, the sense of **, physical properties of a 
fluid), on a body front face. The surface treatment which 
makes a detailed slot requires a precision, and has the 
trouble that a man day starts. Moreover, it is also the 
trouble of this approach that the geometry of a detailed 
slot must be changed for every service condition. 
[0007] An elastic membrane method must construct the 
film with the rigidity according to flow conditions, and 
thickness on a front face, and the conclusion in which 
what kind of film has the generality of saying [ how it is 
effective and it is manufactured ] is not obtained, either. 
Since it is based on the effectiveness referred to as 
delaying the transition to a turbulent flow from a laminar 
flow, it is effective only when a body with the small 
dimension measured to the flow direction is 
comparatively placed into low-speed flow. 
[0008] 

[Means for Solving the Problem] As a result of the 
wholeheartedly research about these troubles, an 



invention-in-this-application person does the knowledge 
of distributing the detailed cirrus object which has much 
flexibility on the surface of a body, and came to invent 
the approach of making the body front face of the 
invention in this application reducing the fluid-friction 
resistance on this front face of a body characterized by 
carrying out distribution arrangement of the detailed 
cirrus object, based on this knowledge. 
[0009] In the invention in this application, all of the 
configuration of a single fiber mold, the string type of the 
aquatic plant who cut out the thin film, Mr. Kaiso's 
configuration where the tufted section was attached in the 
scapus, the leaves, and the feathers of the configuration 
of a detailed cirrus object are effective. As the quality of 
the material of a detailed cirrus object, synthetic 
macromoiecule fiber and thin films, such as natural 
fibers, such as a metal fiber, a metallic foil, silk, and 
cotton, nylon, and Teflon, can be used. Moreover, it is 
also effective in these materials to carry out impression 
processing and to make the detailed groove array's 
surface pattern on a front face and to give partial rigidity. 
[0010] A minute cirrus object distributes and arranges a 
body front face to the wrap by the almost uniform 
consistency. The die length of a detailed cirrus object is 
effective from about [ of mutual spacing ] 1/4. When 
short, the effectiveness near a detailed groove array 
method is acquired. When long, the effectiveness of an 
elastic membrane method adds and is acquired. 
Therefore, die length is chosen according to the purpose. 
[00 1 1 ] It is made for how to attach a detailed cirrus 
object to meet a body front face by flow, and it covers the 
part which wants to reduce the flow frictional resistance 
on the front face of a body. Installation processing to a 
body front face can use the approach of planting in a 
body front face directly, and the approach of 
manufacturing the charge of facing beforehand, placing it 
and covering with means, such as adhesion, to a body. 
[0012] 

[Effect of the Invention] Detailed cirrus **** planted in 
the body front face like the above brings about the 
reduction effectiveness of fluid-friction resistance 
according to the same mechanism as a yarn-like matter 
addition method, in order that the active principle of a 
yarn-like matter addition method may make the condition 
of existing by always effective concentration, near the 
body front face. By hanging and ahgning in a flow 
direction, a detailed cirrus object forms the shape of 
surface type similar to a detailed groove array. Therefore, 
the same effectiveness as a detailed groove array method 
is produced. Furthermore, since a pilliform detailed 
projection inclines so that a front face may be met by 
flow, and it is automatically adjusted by the optimal 
height according to the rate of flow, the reduction 
effectiveness of fluid-friction resistance produces it on 
flow conditions more extensive than a detailed groove 
array method. Since the front face over which the 
detailed cirrus object was distributed is flexible, 
according to the same mechanism as an elastic membrane 
method, the laminar-flow maintenance effectiveness 
arises and the reduction effectiveness of the flow 
frictional resistance in the low rate of flow produces it. 
[001 3] Furthermore, if it applies to the approach of the 



invention in this application combining a yarn-like matter 
addition method, flow frictional resistance can be 
reduced further. Moreover, the yarn-like matter injected 
into the body front face over which the detailed cirrus 
object was distributed also produces the economical 
effectiveness that the consumption of an active principle 
decreases, in order to spread and distribute slowly. That 
is, the effectiveness of the reduction effectiveness being 
held on the flow conditions that the approach of the 
invention in this application is large, by the ability 
reducing flow frictional resistance by distributing the 
detailed emergence over a body front face by the 
invention in this application, and maintaining a laminar 
flow by the low rate of flow is also acquired. Since flow 
becomes smooth, turbulence decreases and the noise is 
also reduced. 



[Translation done.] 
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